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PREFACE 


This  report  is  prepared  under  guidance  contained  in  the 
Reccrmended  Guidelines  for  Safety  Inspection  of  Dams,  for  Phase  I 
Investigations.  Copies  of  these  guidelines  may  be  obtained  from 
the  Office  of  Chief  of  Engineers,  Washington,  D.  C.  20314.  The 
purpose  of  a  Phase  I  Investigation  is  to  identify  expeditiously 
those  dams  which  may  pose  hazards  to  human  life  or  property.  The 
assessment  of  the  general  condition  of  the  dam  is  based  upon 
available  data  and  visual  inspections.  Detailed  investigation,  and 
analyses  involving  topographic  mapping,  subsurface  investigations, 
testing,  and  detailed  computational  evaluations  are  beyond  the  soope 
of  a  Phase  I  Investigation;  however,  the  investigation  is  intended  to 
identify  any  need  for  such  studies. 

In  reviewing  this  report,  it  should  be  realized  that  the  reported 
condition  of  the  dam  is  based  on  observations  of  field  conditions  at 
the  time  of  inspection  along  with  data  available  to  the  inspection 
team.  In  cases  where  the  reservoir  was  lowered  or  drained  prior  to 
inspection,  such  action,  while  improving  the  stability  and  safety  of 
the  dam,  removes  the  normal  load  on  the  structure  and  may  obscure 
certain  conditions  which  might  otherwise  be  detectable  if  inspected 
under  the  normal  operating  environment  of  the  structure. 

It  is  important  to  note  that  the  condition  of  a  dam  depends  on 
numerous  and  constantly  changing  internal  and  external  conditions, 
and  is  evolutionary  in  nature.  It  would  be  incorrect  to  assume  that 
the  present  condition  of  the  dam  will  continue  to  represent  the 
condition  of  the  dam  at  same  point  in  the  future.  Only  through 
frequent  inspections  can  unsafe  conditions  be  detected  and  only 
through  continued  care  and  maintenance  can  these  conditions  be 
prevented  or  corrected. 

Phase  I  inspections  are  not  intended  to  provide  detailed  hydrologic 
and  hydraulic  analyses.  In  accordance  with  the  established  Guidelines, 
the  Spillway  Test  flood  is  based  on  the  estimated  "Probable  Maximum 
Flood"  for  the  region  (greatest  reasonably  possible  storm  runoff) ,  or 
fractions  thereof.  Because  of  the  magnitude  and  rarity  of  such  a 
storm  event,  a  finding  that  a  spillway  will  not  pass  the  test  flood 
should  not  be  interpreted  as  necessarily  posing  a  highly  inadequate 
condition.  The  test  flood  provides  a  measure  of  relative  spillway 
capacity  and  serves  as  an  aid  in  determining  the  need  for  more  detailed 
hydrologic  and  hydraulic  studies,  considering  the  size  of  the  dam,  its 
general  condition  and  the  downstream  damage  potential. 
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PHASE  I  REPORT 
NATIONAL  DAM  SAFETY  PROGRAM 

BRIEF  ASSESSMENT  OF  DAM 


Name  of  Dam: 

State: 

location: 

USGS  &iad  Sheet: 
Coordinates: 

Stream: 

Date  of  InspectionP 


Dover  Lake  Dam 
Virginia 

Goochland  County 

Midlothian  &  Hylas 

Lat  37°  37.0'  long  77°  44.8' 

Dover  Creek 

April  21,  1981 


Dover  Lake  Dam  is  a  homogeneous  earthfill  structure  about  530  ft 
long  and  36  ft  high.  The  principal  spillway  consists  of  twin  48 
inch  diameter  concrete  riser  pipes  and  a  48  inch  diameter  pipe 
which  extends  through  the  structure.  Earth  emergency  spillways 
cure  located  at  the  right  abutment  with  75  ft  wide  bottom  and  2H:1V 
side  slopes,  and  at  the  left  abutment  with  a  36  ft  wide  bottom  and 
2H:1V  side  slopes.  The  structure  is  classified  small  in  size  and  is 
assigned  a  significant  hazard  classification.  The  dam  is  located  on 
Dover  Creek  immediately  north  of  Sabot,  Virginia.  The  lake  is  used 
for  irrigation  and  recreational  purposes,  and  is  owned  and  maintained 
by  Sabot  Hill  Farm,  Inc. 

Based  on  criteria  established  by  the  Department  of  the  Army, 

Office  of  the  Chief  of  Engineers  (OCE) ,  the  appropriate  Spillway 
Design  Flood  (SDF)  is  the  \  PMF.  The  spillways  will  pass  30  percent 
of  the  Probable  Maximum  Flood  (PMF)  or  60  percent  of  the  SDF  without 
overtopping  the  dam.  During  the  SDF,  the  dam  will  be  overtopped  by 
a  maximum  of  1.3  ft  for  a  period  of  4  hours  at  a  maximum  velocity  of 
4.9  fps.  The  spillway  is  judged  inadequate,  but  not  seriously  inadequate. 


-1- 


\ 


'  The  visual  inspection  revealed  no  apparent  problens.  An  evaluation 
of  the  stability  condition  oould  not  be  made  since  there  is  insufficient 
design  and  constmction  data  for  this  structure.  The  downstream  em¬ 
bankment  slope  and  crest  meet  U.  S.  Bureau  of  Reclamation  requir aments , 
however,  the  upstream  slope  is  slightly  steeper  than  recxxrmended  for 
the  rapid  drawdown  condition.  Based  on  the  design  and  construction 
of  the  dam  and  the  performance  history  of  the  structure  this  is  not 
considered  a  serious  problem  therefore,  a  stability  check  is  not 
required.  Flows  overtopping  the  dam  during  the  SDF  are  not  considered 
detrimental  to  the  embankment  with  respect  to  erosion. 

It  is  recanmended  that  the  owner  implement  an  emergency  action 
plan  measure  to  warn  the  downstream  dwelling  of  any  dangers  which 
may  be  imminent. 

The  following  routine  maintenance  and  observation  functions 
should  be  initiated  within  the  next  twelve  months  r 

The  grass  and  weeds  on  the  dam  embankment  and  in  the  emergency 
spillways  should  be  cut  at  least  once  a  year  and  preferably  twice  a 
year.  Maintenance  is  recommended  in  the  early  sumner  and  fall.  Existing 
trees  on  the  dam  should  be  cut  to  the  ground.  Trees  greater  than  3 
inches  in  diameter  should  have  their  stumps  and  root  structures  removed 
and  resulting  holes  backfilled. 

The  upstream  slope  and  plunge  pool  area  should  be  protected  against 
further  erosion  by  lining  with  riprap.  The  eroded  area  observed  in  the 
discharge  section  of  the  right  emergency  spillway  should  be  backfilled 
and  reseeded.  Animal  burrows  in  the  embankment  should  be  backfilled. 
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Seepage  present  below  the  discharge  pipe  should  be  monitored 
quarterly  to  detect  any  increase  in  flew  rates  which  may  cause  piping 
within  the  arbankment.  A  staff  gage  should  be  installed  to  monitor 
water  levels. 


Prepared  by: 


SCHNABEL  ENGINEERING  ASSOCIATES, 
J.  K.  TIMMONS  &  ASSOCIATES,  INC. 


ay  Martin,  Ph.D.,"t>.E. 
Commonwealth  of  Virginia 


P.C./ 


Submitted  by: 

Original  signed  by: 

Carl  S.  Anderson,,  Jr.. 

Carl  S.  Anderson,  Jr.,  P.E. 
Acting  Chief,  Design  Branch 


Approved : 

Original  signed  by.. 
Douglas  1.  Haller 


Douglas  L.  Haller 
Colonel,  Corps  of  Engineers 
District  Engineer 


Rficatmended  by: 


0  • 

JAC:i  G. 


signed  by, 

STAEH 


Jack  G.  Starr,  P.E. 

Chief,  Engineering  Division 


Date: 


AUG  C  1331 
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SECTION  1  -  PROJECT  INFORMATION 


1.1  General: 

1.1.1  Authority:  Public  Law  92-367,  8  August  1972,  authorized 
the  Secretary  of  the  Army,  through  the  Corps  of  Engineers,  to  initiate 
a  national  program  of  safety  inspection  of  dams  throughout  the 
United  States.  The  Norfolk  District  has  been  assigned  the  responsi¬ 
bility  of  supervising  the  inspection  of  dams  in  the  Commonwealth  of 
Virginia . 

1.1.2  Purpose  of  Inspection:  The  purpose  is  to  conduct  a 
Phase  I  inspection  according  to  the  Recommended  Guidelines  for  Safety 
Inspection  of  Dams  (see  Reference  1,  Appendix  IV)  .  The  main  responsi¬ 
bility  is  to  expeditiously  identify  those  dams  which  may  be  a  potential 
hazard  to  human  life  or  property. ' 

1 . 2  Project  Description: 

1.2.1  Dam  and  Appurtenances:  Dover  Lake  Dam  is  a  homogeneous 
earthfill  structure  approximately  530  ft  long  and  36  ft  high.*  The 
crest  of  the  dam  is  18  ft  wide,  and  side  slopes  are  approximately 
2.5  horizontal  to  1  vertical  (2.5H:1V)  on  the  upstream  and  dcwnstream 
slopes  of  the  dam.  A  10  ft  wide  berm  occurs  between  elevation  160  and 
159  msl  on  the  upstream  slope.  The  crest  of  the  dam  is  at  elevation 
171  msl.  Design  drawings  indicate  the  embankment  includes  a  core  trench 
which  extends  to  "solid  rock"  (Plate  4,  Appendix  I).  No  internal 
drainage  system  was  provided  in  design.  There  is  no  slope  protection. 

*  Height  is  measured  from  the  top  of  the  dam  to  the  downstream  toe  at 
the  centerline  of  the  stream. 
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The  principal  spillway  consists  of  a  twin  48  inch  (inivM 


in  forced  concrete  pi[*2  riser  inlet.  The  riser  is  ooiine-cud  to  <1 
48  inch  diijmeter  reinforced  concrete  outlet  pipe  which  nans  thio.jgr. 
the  dam.  The  riser  crest  is  at  elevation  160  msl .  A  24  inch  d;  <.  •  :■  r 
slide  gate  in  tlie  riser  at  an  invert  elevation  of  137  msl  is  ;:  •<!  * 
drain  the  lake.  The  48  inch  outlet  pipe  is  134  ft  long  with  an  o.v.  :• 
elevation  at  the  outlet  structure  of  136  msl.  (See  Plate  2,  Ap: ! 

The  emergency  spillways  consist  of  two  vegetated  earthen  ch  cr-  . 
spillways  located  on  the  right  and  left  abutments,  each  having  a  cr  .  t 
elevation  of  165  msl.  The  right  spillway  has  a  bottem  width  of  75  ft, 
2H: IV  side  slopes,  and  is  partially  in  a  cut  section.  The  left  s;  ill- 
way  has  a  bottom  width  of  36  ft,  2H:lV  side  slojxis,  and  is  entirely 
located  in  a  cut  section.  (See  Plate  2,  Appendix  I)  . 

1.2.2  Location :  Dover  Lake  Dam  is  located  on  Dover  Creel, 
irrmadiately  north  of  Sabot,  Virginia  (See  Plate  No.  1,  Appendix  I). 

1.2.3  Size  Classification:  Tlie  dam  is  classified  as  a  trail 
size  structure  based  on  its  height  and  maximum  lake  storage  potential . 

1.2.4  Hazard  Classification:  The  dam  is  located  in  a  rural  area; 
however,  based  upon  the  proximity  of  one  inhabited  dwelling  located 

h  mile  downstream,  the  dam  is  assigned  a  "significant”  hazard  classi¬ 
fication.  The  hazard  classification  used  to  categorize  a  dam  is  a 
function  of  location  only  and  has  nothing  to  do  with  its  stability 
or  probability  of  failure. 

1.2.5  Ownership;  The  dam  is  owned  and  maintained  by  Sabot  Hill 
Farm,  Inc.,  Sabot,  Virginia. 
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1.2.6  Purpose:  Recreation  and  irrigation. 

1.2.7  Design  and  Construction  History:  The  dam  was  designed 
and  constructed  under  the  supervision  of  the  United  State  Department 
of  Agriculture  (USDA) ,  Soil  Conservation  Services  (SCS) .  Hie  dam 
was  constructed  by  Moore,  Reddish  and  Kelly  of  Orange,  Virginia  and 
completed  in  1958.  The  emergency  spillways  were  enlarged  in  1980. 

1.2.8  Normal  Operational  Procedures:  The  principal  spillway  is 
ungated,  therefore,  water  rising  above  the  crest  of  the  riser  outlet 
is  automatically  discharged  downstream.  Normal  pool  is  maintained 
at  elevation  160  msl  at  the  crest  of  the  riser.  Flood  discharges 
which  cannot  be  absorbed  by  storage  and  the  riser,  flow  through  the 
emergency  spillways  at  pool  elevations  above  165  msl.  Hie  24  inch 
diameter  gate  at  elevation  137  msl  is  a  manually  operated  valve  and  is 
to  be  used  to  lower  the  lake  elevation  below  normal  pool. 

We  understand  this  gate  has  never  been  opened  since  construction  of  the 
dam. 

1.3  Pertinent  Data: 

1.3.1  Drainage  Area:  The  drainage  area  is  7.63  square  miles. 

1.3.2  Discharge  at  Dam  Site:  According  to  Mr.  Reed,  and  a  measured 

high  water  mark,  the  maximum  known  flood  at  the  dam  site  occurred  in 

October  1979  when  an  estimated  pool  elevation  of  167.7  msl  was  observed. 

This  corresponds  to  an  approximate  discharge  of  2694  CFS.  Moderate 
erosion  occurred  in  both  energency  spillways. 

Principal  Spillway  Discharge: 

Pool  Elevation  at  Crest  of  Dam  (elev  171)  333  CFS 

Emergency  Spillway  Discharge 


Pool  Elevation  at  Crest  of  Dam  (elev  171) 


5190  CFS 
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1.3.3  D.un  and  Reservoir  Data:  See  Table  1.1,  below: 


Table  3.1  -  DAM  AM)  RHS1RV0IR  DATA 


Reservoir 


Crest  of  Dam 

Emergency  Spillway 
Crest 

Principal  Spillway 
Crest 

Streambed  at  Down¬ 
stream  Toe  of  Dam 


Elevation 

feet 

msl 

Area 

Acres 

171 

1 73 

165 

107.5 

160 

52 

135 

Storage 


Volume 

Acre 

Feet 

Watershed 

Inches 

1631 

4.01 

908 

2.23 

396 

.9' 
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l.ength 

Miles 

1.8 

1.4 


/. 


A  ■  :  i  •  ,n  •  i  t  :*j  <  <f  10  i  ir-x  ;  :  '  ■  -■=  is 

ooiihict  t.d  .it  tJiC  site  by  St’S  :  •  : .»  :  jk-1  tl »:  . : ig  t he  gn  ■  of  • : .o 
;-:i  ji-ct.  ?*  .r  ing  I'a'.i*.  1  ons  u'»d  3  »:  <  f  *b.  : .  it  •  :  ' 1  s  •  t  :  •  « 

are  presented  on  Piute  4  of  Apj  a  nd  ix  I.  The  :  a.  n  use  of  the  invest  nj.it  :on 
was  to  determine  the  subsurface  soil  and  rock  conditions  for  tlie  dam 
.ctd  tine  •  j:tL-r aenc\’  sj  :  1  Kays . 

'Hie  dam  was  designed  as  a  lorogenoous,  competed  earth  fill 
arbonkment  with  side  slopes  of  2 . OH : IV.  A  10  ft  wide  berm  was  planned 
or.  *  V-  :•  s*  .im  a  :  o‘ vi -on  (■’••v.i*  i«v.s  :  59  .rid  1  00  nsl  .  A  cere  ‘  r<  :.ch 
was  .icy;  :a:  :.n  d«  ■-  jtt,  •  i\t-  n  1  bug  :  •  '  •>-.  :_:.j  l*_i  a.’U  04  00 .  A 

bottom  width  of  15  ft  and  side  slopes  of  1H:1V  were  planned  and  the 
rraximum  depth  of  excavation,  9  ft,  was  proposed  at  Station  4+60.  Design 
details  are  presented  on  Plates  4  and  5,  Appendix  I. 

The  principal  spillway  was  designed  as  a  drop  inlet  structure 
consisting  of  a  reinforced  concrete  riser,  a  transition  section  at 
the  base  of  the  riser,  a  48  inch  conduit  and  a  stilling  basin  or 
plunge  pool  at  the  outlet  end  of  the  conduit.  The  reinforced  concrete 
riser  was  rot  constructed  according  to  plans  and  was  replaced  with 
two  48  inch  diameter  reinforced  concrete  riser  pipes. 
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One  reinforced  concrete  anti- seep  collar  was  installed  around 
the  principal  spillway  pipe,  uj*st_ream  of  the  core  trisnch  in  order 
to  control  any  potential  piping  problems  along  the  spillway  pipe. 

Details  of  the  principal  spillway  and  riser  are  shown  on  Field 
Sketch  No.  2  of  Appendix  III  and  Plate  3,  Afipendix  I.  No  internal 
drainage  system  was  provided  for  this  struct ure. 

The  emergency  spillways  are  designed  as  trapezoidal  vegetated 
earth  channels  cut  into  natural  ground. 

2.2  Construction :  The  dam  was  constructed  by  Moore,  Reddish  6. 

Kelly  of  Orange,  Virginia  and  oonpleted  in  1958.  There  were  no  con¬ 
struction  records  available  for  the  structure.  According  to  Mr.  Joseph 
Scales  (SCS)  the  embankment  was  constructed  with  soils  excavated  frem  the 
reservoir,  spillways  and  hilltop  bounding  the  right  emergency  spillway. 

He  described  the  fill  material  as  consisting  of  60  -  65%  sand ,  20  -  25% 
silty  clay  and  the  remainder  as  silt.  The  fill  was  placed  in  8  to  12 
inch  lifts  -tnd  convicted  wj  th  a  sheeps  foot  roller.  The  owner  and  his 
personnel  reportedly  observed  the  fill  placement.  Although  no 

field  density  tests  were  taken,  construction  was  inspected  periodically 
by  SCS  personnel.  Initial  construction  of  the  emergency  spillways 
was  only  one-half  the  plan  size.  As  a  result  of  insufficient  spillway 
capacities  and  consequential  erosion,  both  spillways  were  widened  in 
1980  to  conform  to  plan  requirements. 

2.3  Evaluation:  Except  for  the  spillway  riser,  the  design  drawings 

are  generally  representative  of  the  structure.  Field  measurements  indicate 
that  the  embankment  crest  is  2  ft  wider  and  the  embankment  length  is  85  ft 
shorter  than  shown  on  the  design  drawings.  Hydrologic  and  hydraulic 
calculations  were  not  available  for  evaluation.  There  is  sufficient 
information  to  evaluate  foundation  conditions  but  not  the  embankment 
stability. 
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SJX.TION  3  -  VISUAL  INSPECTION 

3.1  Findings:  At  the  time  of  inspection,  the  dam  appeared  to 

be  in  good  condition.  Field  observations  are  outlined  in  Appendix  III. 

3.1.1  General:  An  inspection  was  made  on  April  21,  1981  and 

the  weather  was  clear  with  a  temperature  of  55°  F.  Hie  pool  and  tail water 
levels  at  the  time  of  inspection  were  160.0  and  135.3  msl,  respectively, 
which  corresponds  to  norital  pool  and  tai  1  water  elevations.  Ground 
conditions  were  damp  at  the  time  of  the  inspection.  No  previous 
inspection  reports  were  available. 

3.1.2  Dam  and  Spillway:  The  embankment  slopes  were  heavily 
vegetated  with  honeysuckle  and  briars  making  observation  difficult. 
Scattered  small  trees  ranging  from  *5"  to  2"1  in  diamter  were  also 
present.  A  continuous  series  of  such  trees  occur  at  pool  level  along 
the  entire  upstream  slope. 

No  sloughing  or  erosion  was  noted  on  the  downstream  slope; 
however,  numerous  erosional  notches  occur  between  the  trees  along 
the  entire  upstream  slope  at  pool  level.  These  notches  extend 
approximately  3  ft  into  the  embankment  and  range  from  1  to  10  ft 
in  width.  Several  groundhog  holes  were  observed  along  the  bottom 
10  ft  of  the  downstream  slope,  approximately  90  ft  from  the  left 
abutment.  Seme  erosion  or  washing  consisting  of  a  flow  path  1  to 
2  ft  deep  and  1  ft  wide  was  noted  in  the  discharge  section  of  the 
right  emergency  spillway.  Seme  erosion  was  also  noted  on  the  right 
spillway  side  slope. 
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The  only  seepage  encountered  was  in  the  vicinity  of  the  discharge 
pipe.  (See  Field  Sketch,  Sheet  1,  Appendix  III) .  Iron  stained 
seepage  was  observed  flowing  at  an  estimated  2-3  gpm  from  the  base  of  a 
rock  pile  12  to  14  ft  downstream  of  the  right  end  of  pipe.  No  turbidity 
was  noted.  Iron  staining  was  also  encountered  two  locations  below 
the  left  side  of  tie  pipe,  5  ftt  and  50  ftt  beyond  the  end  of  the  pipe. 

No  flow  was  observed  at  either  location.  The  toe  of  the  downstream 
slope  was  dry. 

The  riser  structure  and  outlet  pipe  showed  no  signs  of  deterioration 
and  were  functioning  properly  at  the  time  of  inspection.  The  slide 
gate  has  not  been  operated  since  it  was  installed.  The  plunge  pool 
was  void  of  riprap  and  indicated  sane  erosion.  The  8  ft  wide  berm 
shown  on  the  design  drawings  on  the  upstream  slope  was  submerged. 

3.1.3  Reservoir  Area:  The  reservoir  area  was  free  of  debris  and 
the  perimeter  was  wooded.  The  reservoir  is  located  in  a  valley  with 
side  slopes  at  approximately  4H:1V.  Some  sediment  buildup  was 
reported  in  the  upper  reaches  of  the  lake  indicating  a  2-3  ft  change 
in  water  depth  in  recent  years. 

3.1.4  Downstream  Area:  The  downstream  channel  consists  of  an 

8  ft  wide  channel  located  in  a  valley  with  steep  side  slopes  (10H:lVto 
20H:lV) .  This  valley  is  heavily  wooded  on  the  right  side  and  cultivated 
on  the  left  side.  Approximately  h  mile  downstream  there  is  a  dwelling 
owned  and  rented  out  by  Mr.  Reed  about  12  ft  above  the  streambed.  A 
restriction  in  the  stream  exists  inroad iately  below  the  dwelling. 
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3.1.5  Instrumentation :  No  instrumentation  (monuments,  observation 
wells,  piezometers,  etc.)  was  encountered  for  the  structure.  There  is 

no  staff  gage.  High  water  experienced  during  flooding  in  1979  was  in¬ 
dicated  by  a  mark  inside  the  dwelling  on  the  lake. 

3.2  Evaluation: 

3.2.1  Dam  and  Spillway:  Overall ,  the  dam  was  in  good  condition 
at  the  time  of  the  inspection.  It  is  reocmended  that  a  routine 
maintenace  program  be  initiated.  The  embankment,  including  its  crest 
and  slopes  should  be  mowed  at  least  once  a  year,  but  more  preferably 
twice  a  year.  The  presence  of  trees  on  the  embankment,  particularly 
those  at  pool  level  on  the  upstream  slope,  may  promote  the  development 
of  deep  rooted  vegetation  and  this  type  growth  can  encourage  piping 
within  an  embankment.  All  trees  growing  on  the  embankment  should  be 
cut  to  the  ground. 

Considerable  erosion  was  noted  on  the  embankment  along  the  upstream 
slope  due  to  wave  activity.  It  is  recommended  this  erosion  be  corrected 
and  that  riprap  be  placed  along  the  upstream  slope  to  provide  embankment 
protection.  Riprap  should  also  be  placed  in  the  plunge  pool  to  prevent 
erosion.  The  groundhog  holes  do  not  presently  create  an  unsafe 
condition;  however,  future  borrowing  could  result  in  numerous  voids 
in  the  embankment  which  could  be  potentially  hazardous  under  certain 
conditions.  It  is  reoonmended  that  existing  burrows  be  backfilled. 

The  eroded  area  observed  in  the  discharge  section  of  the  right 
emergency  spillway  should  be  backfilled  and  reseeded.  Erosion  noted 
on  the  right  side  slope  does  not  require  any  special  attention. 
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The  seepage  and  iron  staining  observed  dcwnstream  of  the  discharge 

t 

pipe  are  believed  to  be  related  to  seepage  through  the  dam,  but  could 
possibly  be  related  to  spring  activity.  These  areas  do  not  present 
a  hindrance  to  the  normal  functioning  of  the  dam,  however,  it  is 
reccnmended  they  be  monitored  quarterly  to  detect  any  increase  in 
flow  rates  which  may  cause  piping  in  the  enbanknent.  If  increased 
flows  should  occur,  a  Professional  Engineer  with  expertise  in 
Geotechnical  Engineering  should  be  contacted  to  evaluate  the  problem 
and  nake  reocnmendations  for  required  corrective  measures. 

The  outlet  pipe  and  intake  structure  are  in  good  structural 
condition.  The  operating  appurtenances  are  reported  to  be  functionally 
good.  A  staff  gage  should  be  installed  to  monitor  water  levels. 

3.2.2  Downstream  Area;  A  breach  in  the  Dover  Lake  Dam  during 
extreme  flooding  would  possibly  create  a  hazard  to  the  downstream 
dwelling. 


SECTION  4  -  OPERATIONAL  PROCEDURES 


4.1  Procedures:  The  normal  storage  pool  is  elevation  160.1  msl 
or  0.1  ft  above  the  crest  of  the  concrete  principal  spillvray  inlet. 

The  lake  provides  an  irrigation  supply  and  recreation.  Water 
automatically  passes  through  the  principal  spillway  as  the  water 
level  in  the  reservoir  rises  above  the  principal  spillway  crest. 

Water  will  also  pass  automatically  through  the  emergency  spillways 
when  the  water  level  in  the  reservoir  reaches  elevation  165.  A  24 
inch  slide  gate  valve  at  the  lew  point  in  the  riser  structure  is 
provided  to  drawdown  the  reservoir  below  normal  pool. 

4.2  Maintenance  of  Dam  and  Appurtenances:  Maintenance  is  the 
responsibility  of  the  owner.  Maintenance  consists  of  inspection, 
debris  removal,  mewing  of  vegetative  cover  and  repair.  Maintenance 
is  performed,  but  not  routinely. 

4.3  Warning  System:  At  the  present  time,  there  is  no  warning 
system  or  evacuation  plan  for  the  dam. 

4.4  Evaluation:  The  dam  and  appurtenances  are  in  good  operating 
condition,  and  maintenance  of  the  dam  appeared  to  be  adequate.  A 
routine  iraintenace  program  including  documentation  should  be  developed 
for  this  structure.  An  emergency  operation  and  warning  plan  should  be 
developed.  It  is  reoemnsnded  that  a  formal  emergency  procedure  be 
prepared  and  furnished  to  all  operating  personnel.  This  should  include: 

a.  How  to  operate  the  dam  during  an  emergency. 

b.  Who  to  notify,  including  public  officials,  in  case 
evacuation  from  the  downstream  area  is  necessary. 


SECTION  5  -  HYDRAULICS/HYDRQUDGIC  DATA 


5.1  Design:  Dover  Lake  Dam  was  designed  by  the  Soil  Conservation 
Service  (SCS)  as  a  nulti-purpose  dam;  however,  hydrologic  and  hydraulic 
data  are  not  available.  This  structure  is  a  Class  ”An  dam  according 

to  the  SCS  classification  method. 

5.2  Hydrologic  Records:  There  are  no  records  available. 

5.3  Flood  Experience:  According  to  Mr.  Reed  and  a  measured  high 
water  mark,  an  estimated  maximum  pool  elevation  of  167.7  msl  occurred 
in  October  1979.  This  corresponds  to  a  peak  flow  of  approximately 
2694  CFS. 

5.4  Flood  Potentials:  In  accordance  with  the  established  guide¬ 
lines,  the  Spillway  Design  Flood  (SDF)  is  based  on  the  estimated 
"Probable  Maximum  Flood"  for  the  region  (flood  discharges  that  may  be 
expected  from  the  most  severe  combination  of  critical  meteorologic  and 
hydrologic  conditions  that  are  reasonably  possible  in  the  region) ,  or 
fractions  thereof.  The  Probable  Maximum  Flood  (PMF)  and  \  PMF  and 
100  year  flood  hydrographs  were  developed  by  the  HEC-1  method 
(Reference  5,  Appendix  IV) .  Precipitation  amounts  for  the  flood 
hydrograph  of  the  PMF  and  100  year  flood  were  taken  from  U.  S.  Weather 
Bureau  Information  (References  6  and  7,  Appendix  IV).  Appropriate 
adjustments  for  basin  size  and  shape  were  accounted  for.  These 
hydrographs  were  routed  through  the  reservoir  to  determine  maximum 
pool  elevations. 
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5.5  Reservoir  Regulations;  For  routing  purposes,  the  pool 
at  the  beginning  of  flood  was  assumed  to  be  at  elevation  160  msl. 
Reservoir  stage-storage  data  and  stage-discharge  data  were  computed 
from  oonstruction  plan  details  and  available  topographic  data.  Floods 
were  routed  through  the  reservoir  using  the  principal  spillway 
discharge  up  to  a  pool  storage  elevation  of  165  msl  and  a  combined 
principal  and  emergency  discharges  for  pool  elevations  above  165  msl. 
Bool  elevations  above  171  msl  were  routed  over  the  non-overflow 
section  of  the  dam. 

5.6  Overtopping  Potential:  The  predicted  rise  of  the  reservoir 
pool  and  other  pertinent  data  were  determined  by  routing  the  flood 
hydrographs  through  the  reservoir  as  previously  described.  The  results 
for  the  flood  conditions  (100  year  flood,  h  FMF  and  PMF)  are  shewn  in 
the  folia /ing  fable  5.1: 
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5.7  Rpsc-rvorr  pitying  Potential:  A  24  inch  di art  tar  gate  at 

elevation  137  msl  is  capable  of  draining  the  reservoir  through  the 
outlet  pipe.  Assuming  that  the  lake  is  at  norrral  pool  elevation 
(160  msl)  and  there  is  7  cfs  inflow,  it  would  take  approximately 
2.5  days  to  lower  the  reservoir  to  elevation  137  msl .  This  is 
equivalent  to  an  approximate  drawdown  rate  of  11  ft/day  based  on 
the  hydraulic  height  measured  from  normal  pool  to  the  invert  of  the 
drawdown  pipe  divided  by  the  time  to  dewater  the  reservoir. 
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Tb  potent  :al  for  so. ;  ate  within  the  foundation  was  apparently 
-.'ed  by  the  d<  i  grv-r ,  si;tce  desior.  drawl  nos  indicate  the  or  ■  nunco 
of  .i  clue  :  to  t'-h.  1>  -inn  di  a.-.  !:vjs  shoe  the  a.L.e.-ttoit  i  big  or. 

natural  soils  with  a  cutoff  trench  extending  down  to  or  slightly  into 
"solid  neck".  The  bottom  of  the  trench  is  15  ft  wide  and  has  side  slopes 
of  hi:  IV.  Trench  depths  are  illustrated  on  Plates  4  and  5,  Ap:xndix  I. 

Gradual  consolidation  of  underlying  soils  Vvould  be  expected  during 
application  of  fill  naterials.  The  underlying  soils  probably  had 
essentially  fully  consolidated  under  the  applied  load  not  long  after 
completion  of  construction.  Based  upon  the  performance  history  of 
this  dam  and  the  materials  present,  a  stable  foundation  is  assumed. 

6.2  Bnbankment : 

6.2.1  Materials:  Design  drawings  shew  tine  dam  as  a  homogeneous 
irh*anknent .  A  specification  for  material  quality  was  not  included 
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with  the  design  drawings,  iowuver  according  to  SCS  [jorsonnel  the  dam 
was  constructed  with  a  rather  consistent  .soil  blond  consisting  of 
60  -  65%  sand,  20  -  25%  silty  clay  and  the  remainder  silt.  The  fill 
was  placed  in  8  to  12  inch  lifts  and  contacted  with  a  sheepsfoot  roller. 
Field  density  tests  were  not  performed  to  verify  the  percent  com; action 
however  fill  placement  was  observed  essentially  full  time  by  farm 
personnel  and  periodic  insjjection  visits  were  made  by  SCS  personnel. 

The  surface  embankment  soils  appeared  to  consist  of  micaceous  silty 
sands  (SM)  to  clayey  sands  (SC)  and  fine  micaceous  sandy  clayey  silts 
(MH)  to  silty  clays  (CL)  .  Local.  SCS  data  was  reviewed  (Reference  3, 
Appendix  IV)  in  order  to  verify  the  type  soils  excavated  from  the  borrow 
areas.  The  soils  identified  include  the  Pacolet  clay  loam,  I-'ad i son 
fine  sandy  loam  and  Louisburg  fine  sandy  loam.  These  soils  have 
Unified  Soil  classifications  within  the  range  of  those  visually 
described  during  the  inspection. 

6.2.2  Subdrains  and  See; age:  A  drainage  system  was  not  included 

in  the  design  of  this  structure.  Iron  stained  seepage  was  observed  at  one 
location  10  to  12  ft  downstream  of  the  discharge  pipe  on  the  downstream  side 
of  the  dam.  The  flow  was  estimated  at  2  to  3  gpm  and  no  turbidity  was 
noted. 

6.2.3  Stability:  A  stability  analysis  was  not  performed  for  this 
structure;  however,  we  understand  the  embankment  slopes  were  designed 

in  accordance  with  SCS  guidelines.  The  dam  is  36  ft  high  and  has  a  crest 
width  of  18  ft.  Side  slopes  are  approximately  2.5H:1V  on  the  upstream 
and  downstream  slopes  of  the  dam.  A  10  ft  wide  berm  occurs  between 
elevation  160  and  159  msl  on  the  upstream  slope. 
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The  dim  was  designed  as  a  Iraiuyoncuus  earth  tm£>mk::*-.nt  and 
const  r acted  with  soils  generally  ranging  from  SC  to  SM  in  Deified 
Classification.  The  stability  is  assessed  assuming  a  humog« tkous 
dam.  The  dam  is  subjected  to  rapid  drawdown  because  the  approximate 
reservoir  drawdown  rate  of  11  ft  per  day  exceeds  the  critical  rate 
of  0.5  ft  per  day  for  earth  dams.  According  to  guidelines  presented 
in  Design  of  Small  Dams,  U.  S.  Department  of  the  Interior,  Bureau  of 
Reclamation  for  small  homogeneous  dams,  with  stable  foundation, 
subjected  to  a  drawdown  and  with  embankment  composed  of  SC  to  SM 
materials,  the  reconmended  slopes  are  3H:1V  upstream  and  2H:1V  down¬ 
stream.  The  reconmended  crest  width  is  17.2  ft.  Based  upon  these 
general  guidelines  the  aribankment  crest  and  downstream  slope  are 
adequate,  but  the  2.5H:1V  upstream  slope  is  slightly  steeper  than 
the  that  recommended. 

6.2.4  Seismic  Stability:  The  dam  is  located  in  Seismic  Zone  2. 
Therefore,  according  to  the  Recommended  Guidelines  for  Safety  Inspection 

of  Dams,  the  dam  is  considered  to  have  no  hazard  from  earthquakes  provided 
static  stability  conditions  are  satisfactory  and  conventional  safety 
margins  exist. 

6.3  Evaluation :  An  accurate  check  on  the  stability  of  this 
structure  cannot  be  made  since  there  was  no  stability  analysis  and 
laboratory  test  data  available.  The  embankment  crest  width  and 
downstream  anbankment  slop?  slightly  exceed  the  requirements  recommended 
by  the  U.  S.  Bureau  of  Reclamation;  hoover,  the  upstream  slope 
is  slightly  steeper  than  reconmended  when  subject  to  rapid  drawdown. 

The  existing  upstream  slope  is  2.5H:1V  while  a  3H:1V  slope  is  reoermended 
for  SC  to  SM  materials  subjected  to  the  rapid  drawdown  condition. 
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Since  the  structure  was  designed  in  nceordance  with  SCS 
st. a  curds,  protwrly  cons! meted  aid  has  a  good  ix:-rfom:uice  m.-cord, 
the  slightly  steeper  slope  is  not  considered  a  serious  problem 
cad  therefore,  no  additional  studies  are  recomnonded. 

Overtopping  is  not  considered  a  problem  because  of  the  small  depth 
and  duration  of  flood.  Also  the  velocity'  of  4.9  fps  is  less  than 
the  effective  eroding  velocity  for  a  vegetated  earth  embankment ,  assumed 
as  6  fps.  Some  erosion  is  anticipated  on  the  downstream  slope  during 
overtopping;  however,  tailwater  conditions  will  absorb  the  additional 
flew.  Since  no  undue  settlement,  cracking,  or  seepage  was  noted  at 
the  time  of  inspection,  it  appears  that  the  embankment  is  adequate  for 
control  storage  at  elevation  160  msl. 

The  seepage  observed  below  the  discharge  pipe  is  believed  to 
represent  seepage  through  the  dam  but  it  could  possibly  be  related 
to  spring  activity.  This  does  not  necessarily  create  an  unsafe 
condition;  however,  the  seepage  should  be  monitored  periodically  in 
attempt  to  detect  any  significant  increases  in  flow  which  may  result 
in  piping  within  the  embankment.  If  increased  flews  should  occur, 
a  Professional  Engineer  with  expertise  in  Geotechnical  Engineering 
should  be  contacted  to  evaluate  the  problen  and  make  recommendations 
for  required  corrective  measures. 


SUCTION  7  -  /»SS;^>M:Ni'/;;:MrD'!AIJ  M'v’-.SLKhS 

7.1  Dorr.  Ass.  nt:  Sufficient,  eng  in'  <-ring  data  is  .tvailnble 
for  assessing  the  dam  except  for  stability.  The  visual  inspection 
revealed  no  fin  lings  that  proved  the  dam  to  Ixs  unsotind.  A  routine 
maintenance  program  docs  not  exist.  Al.so,  there  is  no  emergency 
operation  and  warning  plan.  Ovoral  1 ,  the  dam  was  in  good  condition 

at  the  time  of  inspection.  U.  S.  Army,  Corps  of  Engineers  Guidelines 
indicate  the  appropriate  Spillway  Design  Flood  (SDF)  for  this  dam  is 
the  h  PMF.  The  spillway  will  pass  30  percent  of  the  PMF  (60  percent 
of  the  SDF)  without  overtopping  the  crest  of  the  dam.  Flows  overtopping 
the  dam  at  a  maximum  velocity  of  4.9  fps  during  the  SDF  are  not 
considered  detrimental  to  the  embankment  with  respect  to  erosion.  The 
spillway  is  judged  inadequate,  but  not  seriously  inadequate.  Also,  a 

stability  check  is  not  required. 

7.2  Recornrended  Remedial  Measures: 

7.2.1  Emergency  Operation  and  Warning  Plan:  It  is  reconmended 
that  a  formal  emergency  procedure  be  prepared,  prominently  displayed, 
and  furnished  to  all  operating  personnel.  This  should  include: 

1)  How  to  operate  the  dam  during  an  emergency. 

2)  Who  to  notify,  including  public  officials,  in  case 
evacuation  from  the  downstream  is  necessary. 
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7.3  Rogu i red  Mai ntenance :  It  is  recommended  that  a  regular 
maintenance  operation  program  be  established  and  documented  for 
future  reference.  Also,  the  inspection  revealed  the  following  maintenance 
items  that  should  be  scheduled  by  the  owner  during  a  regular  maintenance 
period  within  the  next  12  months: 

a)  The  grass  and  weeds  on  the  dam  embankment  and  in  the 
emergency  spillways  should  be  cut  at  least  once  a  year 
and  preferably  twice  a  year.  Maintenance  is  recommended 
in  the  early  summer  and  fall. 

b)  Existing  trees  on  the  dam  should  be  cut  to  the  ground. 

c)  The  upstream  slope  should  be  protected  against  further 
erosion  by  lining  with  riprap. 

d)  The  plunge  pool  area  should  be  protected  against  further 
erosion  by  lining  with  riprap  or  utilizing  some  other 
effective  measure. 

e)  Seepage  present  below  the  discharge  pipe  should  be 
monitored  quarterly  to  detect  any  increase  in  flow  rates 
which  may  cause  piping  within  the  embankment.  If  increased 
flows  should  occur,  a  Professional  Engineer  with  expertise 
in  Geotechnical  Engineering  should  be  contacted  to  evaluate 
the  problem  and  make  reccrrmendations  for  required  corrective 
measures. 

f)  The  eroded  area  observed  in  the  discharge  section  of  the 


spillway  should  be  backfilled  and  reseeded. 


\ 


4. 


51 


y)  Animal  burrows  in  the  <  -j’ivjuV  n  'nt  should  be  backfilled 
h)  A  staff  yacjo  should  be  installed  to  non  it  or  water  levels. 
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Not  present  during  this  inspection  but  visited  site  on  June  9,  1981. 


LXAxmnctf:  of  observations  remarks  or  pxco: 


The  only  riprap  observed  was  hand  placed  riprap  around  principal 
spillway  discharge  pipe.  This  riprap  appeared  to  be  in  good 
condition . 
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